Winter water relations of a deciduous timberline conifer, Larix lyallii Parl.
The degree of winter desiccation resistance exhibited by Larix lyallii Parl. was assessed by determination of water potential components and content of buds, xylem pressure potential (Ψ xylem) of twigs and amount of damage through winter at timberline in the Rocky Mountains of Canada. Comparative measurements were made on sympatric evergreen tree species to evaluate differences in winter desiccation avoidance and tolerance between evergreen and deciduous trees. Total (Ψ) and osmotic plus matric potentials (Ψ π + τ) of L. lyallii buds were lowest in December (-5.0 to-5.3 MPa and-6.6 to-7.0 MPa, respectively) when temperatures were lowest. Bud Ψ and water content increased in late winter while Ψ xylem of twigs continued to decline until March. The buds were isolated from the xylem from October through February, as indicated by large differences in water potential between the two organs during this time. Buds thus avoided desiccation as water was lost from the twigs. At the same time the buds were tolerant of very low Ψ and Ψ π + τ, a characteristic which is an important component of freezing damage resistance. Desiccation damage to buds of L. lyallii was much less than that to buds of similar-sized nearby trees of Abies lasiocarpa, although Ψ xylem of both species was similar. The deciduous habit apparently confers a significant advantate to L. lyallii, which dominated the upper timberline sites, in reduced susceptibility to winter desiccation damage. Other deciduous timberline species might also benefit from this advantage where winter conditions are desiccating.Seedlings of L. lyallii were also studded for their winter desiccation resistance because they have a large component of non-deciduous (wintergreen) needles that are photosynthetically active through two growing seasons and must overwinter as mature tissue. Experimental exposure of these needles, which are normally protected by the snowpack, caused nearly complete mortality of the wintergreen needles when twig Ψ xylem was only-3.9 MPa. The buds on these twigs were undamaged.